IN THE SPECIFICATION G^-^ 

P^^Rse substitute the fcillowing amended paragraphs for the corresponding 
ciriginal paragraplis A niarke;i copy of the paragraph arnendniefits is attached hereto 


Ljne page 8 second fu'^ paragraph 


Ar^ ener(]ized gas or plasma is generated ^rom the process gas by gas 
energizer 46 that couples electromagnetic energy, such as RF or microwave energy, to the 
crocess gas in *tie process zc^ne 3'3 ot tne chamber 23 such as fc^ example, an inductor 
antenna 48 conif)fiSing one Of more coils powered by an antenna power supply 50 that 
■nductively couples RF energy to process gas in the chamber 23 !n adcition or as an 
alternative chamber design, a first process electrode 51 such as an electrically grounded 
sidewati or ce'iing of tfie chariiber 28 an:i a second electrode 52 such as an electrically 
^.^:.nauL,t.f^g puil:L:i< ui wv: ■^uppuit wie ^uostrate z4 moy oe useu to tuftnei energize 

the gas in the chambe^ 2? ^fie f^rst and second electrodes 5' 52 are electrically r^iased 
relative to one another by an voltage provided by an electrode voltage supply 54 The 
^''^equency of the RF voltage applied to the inductor antenna 48 and or to the elect''C'des ^ 1 . 
52 is typically from about 50 KHz to about 5ij MHz 


In tile paragrafDM bncging pages c and 9 



T"he chamiber 23 further compnses '^ process niijuitcring syster^^ 56 to 
monitor tfie prcicess being perfcrmed Of^ the suh'Strate 24 The^ orocess monitoring system 
56 may mofiitor. for example, an emission fron^. a piasnna generateci upside the chamber 28 
the plasma er^iission be;f:g generally nujltispectral. i e , providifig ladiation fiaving muitiole 
wavelengths extefidinc] across a spectruf]i \\^ addition, guartz crystal r^iicrobalafv::e iQCM) 


duonc] etchino process C:^r-f»railv t^^^ ^ M*.:rot:'alan'":e 58 is a [■^lez^'^^-lt-^'tM''^ ov^t^- that 



L.i i-riri'jtrb odpduitdfice wriefi etrnant fesiaiie is oepositea on tne piate 1 he microbaiance 58 
iS mounted on an interna! surface in the chamber 28. such as a chamber sidevvall, and 
connected to a QCM computer 60 outside the chamber 28, 

Ifi the paragraph [bridging p^ages ] 1 afid 12. 

T'ne Ljfocess sequencer p."ogfarv i24 comprises prograf7i code to accept the 
chan'iber type and set of orocess paraiiieters ffv.ni tl^e process selector f)rogram 132 and to 
contrty operation of the chamber 28 The sequencer program 1 2'4 initiates execution of the 
orocess set by pass:ng the particular process parari^eters to a channber manager program 
136 that controls multiple processing tasks in a chamber 28 and typically includes a process 
chamber program 124 and a process monitcririi program 126 The orocess chamber 
program 124 includes program code to set the timin'.;i, gas compnsitic.-n (jas flov; rates, 
chamber pressure, chamber temperature R'^ power levels, support position, heater 

program 124 inclucJes a substrate positioning ptog^am 138 a gas flow control program 140 
a gas pressure cofitfoi program 142, a <:|as energizer control program 144, and a substrate 
temperature control program 146. Typically the substrate positioning program 138 
corr.pnses progran^, code for controling i:riamber cof^iponents that are used tc' I jad the 
substrate 24 onto the sucport 32 and otjt jrallv tc-- lift the substrate 24 tci a d^-s^red neig^-'t m 
tne r^anber 23 tci control the spac:ng between the substrate 24 and the gas out'ets 38 c-f 
iM^r g.js deiiyery system j4 The gas fio;v cjnt'":)i prografVi 140 has program cc^de 'or 
controlling the flow rates of different constituents ot the process gas T[ie gas flow ::ontro^ 
prc-gram 140 may also control the C'pen close pC'Sition of the safety slujt-off valves and 
ramp up/doivn tlie gas flow controller 40 to C'btam the des'red gas fh^w rate For example 
the gas flow cor^trc^l progrann 140 rr^ay be used to set the ^low rates c' the differr^nt gases c^r 
to e.<clude parlicular gases from the gas -oon^pcsition The pressi.ire control prcgran 142 

apertufc^ s^ze V'l^ ^hrottie valve 44 in t[ie exha-.^st systefv; 42 ^^^e aas eneroizer cjntrci 


proyiar. :44 oOHiprises pi-jgiain l udt* Jof bettn'.y \ovj ana fiign-iftrquency Kh power levels 
app led to the process electrodes 51 52 C-ptiOfially. the substrate temperature control 
prijqrafn 146 c;jf7ipnses [program code tor controlling the temperature of a heater eienient 
■ not siiown) used to heat the support 31 and substrate 24, or the ^!ov; --ate and ten-^.perature 
of ^'li d circulated throu'^h the support 32 

C^n page 12. first fuli pa 'agraph 

The process monitoring program 12(:- comprises program code that obtains 
sample or reference signals from the chamber 28 and processes tne signal according to 
P^eprograf^imed criteria Ttie c^rogram 126 may also send instructions to the chamber 
rnanacjer program 1 36 cw other progran^s to change the process conditions or other 
chamber settings For exar^iple, the process monitCfring program 126 mav comprise 
program code to analvze an mioam-ng signa- trace provided by tne orocess monitoring 

desired set o^ cnteria s reached, such as vyhen an ;:ittribute of the detected signal s 
sutiStantially SiCCila!" to a pre-programmed value Tne process monitoring program 12!;) may 
a so be usea to detect a property of a n^.atenal be\n-:ji processed on the substrate 24, such 
as a thickness or otiier prooedies I'or oan'ple. tne crystaliif^e natu^e. mtcrostructure 
f^'OfC'Sity eiectr'cal cner-nical and compc;sit:onal cnaracteristhrs ot tne material ofi the 
suDstrate 24 L.pon oetecting an onset or completion of a r'-nocess the r:'rocess r^ionitoring 
f.iicijrao; signals t'^e crc'Cess cMau't^ef r^ro(;;ram 126 which sends ^r^struci ons tc the 
C(Dntro er IOC' to cha-^g-- a process corvlitcjn in a chamber 26 in v.nicn ttie SLJbstrate 24 is 
being recessed T^^e :ontroher 100 is adapted to cor^trC'l one oi fv^^ore of tfie gas delivery 
systen^ 34 piasr^iia generator 46 co throttle valve 44 to crianqe a c'ccess cC'Cdition m the 
criamLer 2c ifi relaticwi to the received signal 


fi tne pafagrapn uficigifig pages \z. ana IJ 


Referring to Figure 1 . the rlata signals received by and/or evaluated by the 
controller 100 niav also be sent to a factorv autor^iation host computer 300 Tlie factory 
automation hi3st comp'jter 300 may ccn^prse a host sc^ftvvare program 302 that evaluates 
cJata from seveial fjlatforms or chambers 23 and for batcnes of substrates 24 or over an 
O'^tended period of time, to tdentify staiisiicai process control parameters of (i) the 
p.^ocesses conducted on the substrates 24 (ii) a oroperty that may vary ;n a statistical 
relationship across a single substrate 24 or (iii) a property that may vary in a statistical 
reiatior^ship across a batch of substrates 24 The host software program 302 may also use 
tne data for ongoing in-situ process evaluations or for the control c-f other process 
parameters A suitable host software pro'van^ con^.prises a WORKSTREA!Vr" softvyare 
program available frorii aforementioned A\pplied Materials The fa^^tory <Hitomation host 
computer 300 mav be furtner adapted :o p:ovide instriiction signals to fu rer^iove oarticular 

: J L; o . ! ci ' ^.^^ ■ ..... i : ^ [\ ^ o b i i i g v. U . iw. ^JAcin^plc ,1 d i>uO->Iiaaj: pi"0peiLy ib 

inadequate or cJoes not fall within a stat.st cally determined range of values, or if a process 
parameter deviates froni an acceptable range: ivw end [xocessing tn a particular chamber 
23. o'- (III) adjuS' process conditions upon a determination of an unsuitable property of the 
substrate 24 or process parameter '^he factory automation hi^st computer 300 may also 
provide the instruction signal at the bei.nr- ng or end c' processir-:] o^ the substrate 24 in 
response to evakiation of the data by tne nost sC'Uware program 3'j2 

\r the paragraph bridging pages 15 and IC- 

Tab!e II! sfK)ws tiie cijiysiiic : n etch rate and the etc[~ rate uniformity for 
examples 5 to 17 "^or etching blanket undoped pijiysilicon on a silic:c^ substrate in a D'^^S 
chamber The process variables Kiclu:le:i gas [jressure (4 12 or 20 r^iTorr). source power 


*io.v :3te 2'j. 4;j j; 100 scchm it tiidt [iie oplifiiai eicn rate ana unit(Drmity 

was at about 10:1 to 3 1 volumetric flow ratio of CF,. to chlorine 

In the paragraph bridging pages 16 and 17: 

As shown in ^^igure 4, the addition of a CI to a CF. based gas chemistry that 
IS abser'it HBr had a significant effect on the polysilicon etcli rale afid uniformity The bars 
represent the etch rate uniformity and the line represents the etch rate. This figure plots the 
results of examples 1 2 to 15. ui which the source power was lield at 600 watts, the bias 
power at 100 watts, and the helium backside gas pressure maintained at 12 Torr, Adding 
20 seem of (in 100 seem of CF.,) increased the polysilicon etch rate nearly 70'-: ;, and 
ifpproved uniformity from greater than 5 ( 1 J i to less than 2 ( 1u:t However, further 
increasing the CI flow to 40 seem d'd not change the etch rate but degraded etch rate 
uniformity back to about 5 to 6 These results indicate that a balanced CF, to CI ratio 

\ ' :' . .... . ■ ' ■ ' * ' ■"• ■-■ ..1 . ■ ■ J ; : : 1 '■ . y i - v^'P'ii!i,a> ga^ iaiio aiSi^ 

depends on the gas composition Good etch rate uniformity can be obtained with CF,/CI 
gas ratio ranging from. 1:1 to 5:1 at 4mTorr, winlc tf^e gas ratio was iimitea to around 5:1 at 
a higher pressure of 12mTc'rr At higher gas pressure, source pov^er became a dominating 
factor in uniformity control. vVith improved uniforr^nty at a ingh source power 

On page 1 8. Table V 


Table V 


